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CHAPTER 7

ELECTRIC SHOCK

In the State of New South Wales, approximately thirty people die from electric shock annually,
while countless others are injured to some degree. In some cases, this is brought about by lack of knowledge,
while in others, sheer carelessness is the prime factor. The electrician must at all times be aware that he may
be risking his life when working on an installation or equipment which has the capacity to defiver current.
Maximum precautions should be taken to ensure that he does not receive injury while carrying out his work.
Some useful hints to improve the electricians chances of survival in his chosen occupatian are given in the
first part of this chapter, while the steps to take in the event of the discovery of a victim of electric shock are

listed in the latter section.

7.1 SAFETY FIRST

It is dangerous to work on any electrical system or equipment to which a supply in excess of 32 voits
has been connected. This voitage connected to a circuit may be increased to a high value within an electrical
system, the value being dependant on the components within the system. It is advisable to disconnect the
electricity supply before attempting to work on any part of the system. Make sure the electrical supply is

disconnected by applying the following rules.
{a}  Trace the circuit supply to its source.
{b) Remove fuses or open isalating switch.

{c)  !n the case of the isolating switch,tag the switch with the name of the person who opened
the switch, the date and the time this occurred.

{d) In the case of fuses, the electrician should take the fuses with him, so that they cannot be
accidently replaced.

e}  Check the test lamp or meter at the source of supply, to ensure it is in working order.

{f} Use the test equipment to check for power where the waork is to be done.

{g}  Where there is no supply apparent, brush the back of the hand across the exposed part of
the equipment before actually starting work.

It 15 important to apply this ast test because test equipment can become defective at any time. |f by
chance the equipment is still 'live” and using alternating current, touching the exposed section with the back
of the hand causes the muscies of the hand tg contract. This forces the hand away from the 'live’ equipment.
If however, the "live’ equipment 1s grasped with the palm of the hand, the muscles contract and it becomes
very aifficuit to reiease the hand. this often resulting in severe electric shock. Direct current tends to burn
the sx1n and the area subject o injury may be minimised by agan applying this last precaution.

WORKING CONDITIONS

{al Keep dry wner working. The outer skin of the numan body has a very high resistance when
dry. This is greatly decreased «f the skin s allowed 10 become wet,

Ib)  Keep dry underfoot. The severity of the electric shock depends on the path the current takes
:hrough the cody. Most fatal electric shocks occur when current passes from the upper par
of the body through the torso of the feet, and then to ground.

{ci  MNever work =n live” eguipment alone. Accidents will happen. The presence of semepody in
he vicinity «no can safely remove 2 person suffening electr:c shock may well save that

person’s life.

7.2 APPARENT DEATH

Proma: sction is essential if a person who nas sieppac wreathing I1s 1o be revived. The following
proceayre has oeen laid down by the Central District Amuuiance Brigade of N.S.W., and all peopte should

make tnemselves famifiar with its application.

() ARTIFICIAL RESPIRATION

When sreathinng Bas teased, (he rescuer Must BEatna * o ine vicham aither by moutn to outh, or
mMoLiT 10 nose.
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Lay the victim on his I;acl: ‘
Clear his airway, empty mouth with finger or cloth.

Put the head in the ‘sniffing air’ position, this opens the airway behind the tongue.
Pinch his nostrils together,

Blow down the mouth until the chest rises - if it does not rise re-check the head position -
tiit the head further back.

Remove your mouth and watch the chest fall. '
7. Continue - if the chest rises and falls the airway is clear and air is reaching the lungs.
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POSTURE THE VICTIM'S BODY

The victim is placed rigidly on his back on the firmest surface immediately at hand. The slope of
the body is not of great importance but it should be slightly head down.

CLEAR THE VICTIM'S AIRWAY

The rescuer quickly kneels an either side of the victim’s neck and with the fingers of either hang
remaves any foreign material or loose objects from the mouth and back of the throat. As the airway is
cleared, the head of the victim may be turned on either side.

POSTURE THE VICTIM'S HEAD AND SEAL THE NOSTRILS

Assuming a position on the right side of the victim, the rescuer places the opened palm of the left
hand an the top of the victim's head and pushes it firmly back inta the extended ‘sniffing air’ position. In
this position the victim's mouth is likely to fall open slightly and his neck will be put on the stretch. The
nastrils of the victim are seaied with the thumb and index finger of the left hand while the extended position
of the head is maintained with the inside of the left forearm. A support under the shoulders makes it easy
10 keep the victim’s head extended. The rescuer’s right hand cannot always be used to give such support as
it may be needed to check the pulse or support the vietim's lower jaw. There should never be any delay 10
put something under the shoulders and the victim’s head must ar ali times touch the ground.

DOES THE VICTIM BREATHE? IF NOT, INFLATE THE VICTIM'S LUNGS

The rescuer quickly leans over the victim’s head. tzkes a deep breath in, opens his mouth widely and
and places it firmly over the victim’s slightly open mouth. The rescyer then blows down the mouth untl
the chest rises for a distance equal to a normaj inspiration. 1f the lips of the victim are not apart they shouid
be separatec with the right hand.

In cases where the victim is making weak breathing movements which are not sufficrent to take sir,
containing cxygen, to the blood in the tungs, or when after greathing mto the vicum for some time he
cemmences ~eak breathing movements, waten the chest Ciosely and assist with further breath 1o complete
the expansion of the ches:,

DOES THE HEART BEAT? CHECK THE CIRCULATION IMMEDIATELY

Plzce the pads of the fingers of the rignt hand in tne groave between the voicebox ana the musciag
of the necx 31 1he level of the Adam's Appie. Press nackwaros 1o feei the artery. If a pulse can pe feit tre
heart is suili cezuing. If g pulse cannot be felt, auickiy lift <ne upper eyeiid of the victim's left ave. |If the

puoii is laree 3nd not rezcing to light and if the cuise cannot se felt 5t = second aitempt, the keart has
sicoped anc sxternal hazart Massage must be started immeag:zialy,

bt EXTERNAL HEART MASSAGE {Cailed External Carciac Massage or E.C.M.}

Tha neart 15 in tne centre of the chest cantween the Crezst bone :n front ang the backpene behinc.
“When pressusz s applive <3 the lower haif of the oreast be~z <ne heart s compressed, and blcoo 15 squeezas
Dutnto ihe zriertes. “When the pressure is releasza the breas: cene springs forward into place, the
CoOmpression ceasas and Lisod flows from the veirs into the ~zart. The vaives prevent blood coming back
from the arteres, The rravinmical spplication o cressure v 1S yvay produces an aruficial puise in the
artertes and Srculates Biosd o the T1ssUes,
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These directions apply no matter what the age, sex, size and build of the victim. Contact is made
with the lower half of the breast bone with 2-3 fingers in an infant, with the heel of ane hand in a child and
with the heels of 2 hands, one ontop of the other, in an adult. The rescuer must nat dig the fingers into the
victim's chest. Sufficient backward pressure is exerted over the lower haif of the breast bone to depress it
% in. in an infant, 1 in. ina child and 2 in. in an adult. To do this with ease in an adult, the rescuer should
lean directly over the chest holding the elbows straight, but this is not required for infants or children as
little force has to be exerted an them. As soon as the breast bone is depressed the suitable distance, it is
allowed to spring forward into place, The hands or fingers need not be removed from the chest of the

victim,

)

Intermittent pressure is applied in this way about 60 times each minute,

{c) IF THE HEART IS NOT BEATING GIVE EXTERNAL HEART MASSAGE TOGETHER WITH
EXPIRED AIR BREATHING

If Alone:  Place the heels of the hands ane on top of the other over the lower half of the breast
bone, lean vertically over the victim’s chest without altering the kneeling position, and give 16 rapid
compressions. Return to the victim's face and give two expired air breaths. This sequence of 15 chest
compressions and two expired air breaths should be repeated 3-4 times each minute., This in effect, will
provide an artificial pulse rate of 45-60 beats/minute and an artificial respiratory rate of 6-8 breaths/
minute.

if Two Rescuers are Available:  One rescuer should oxygenate the lungs by clearing the victim's
airway and if necessary, by giving E.A.R. The other rescuer assesses the circulation as already described and,
if necessary, gives E.C.M. When £ A.R. and E.C.M. are applied simultaneously by two rescuers, the rhyth-
mical depression of the sternum is restricted to the deflation phases of artificial respiration, i.e. each lung
inflation is followed by 5 chest compressions. The inflatien phase should last 1.2 seconds, the deflation
phase 3-4 seconds and the whole sequence should be repeated 12 times per minute. When applied in this way,
E.C.M. does not interfere with the effectiveness of E.AR,

GENERAL

Remember, speed is essential if a person stops breathing. A person whose heart is in ventricufar
fibrulation gue to electrocution may die within three minutes due to non circulation of the blood. Even
though he may be i this cendition, blood can be forced from the heart, by heart massage. In general it i3
well to remember the four fives,

1. 5 minutes 1o start

2 5 good breaths

3. 5 compressions 10 cne inflation
4, 5 seconds pause

TUTORIAL 1.7 {Revision}

(1y  Caiculate the current drawn from an electriczi suppiy by & 0.5 kW element whose resistance s
30 ohms.

{2 A mass of 2000 kg 1s L fred 100m by a hoist. Caicuiate he work done on the load.
{3} OJetermune the current drawn from a 240 voit a.c. supply by 2 25 ohm rasistor.

{4)  Caiculate the power reguired 10 raise 3 foad of 1500 kg through a hent of 50 metras in 5
minutes.

{5} Determine the power consumed Hy an elerment whose resistance is B0 cnms 1f the element araws
“n amperes from an sRCINCat SUDPLY.
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